This study aimed to establish comprehensive estimates of the cost of fall-related injury among older people in NSW. A health service utilisation approach was used to estimate the cost of hospital treatment, residential care and ambulance transport. Other costs were estimated by deriving ratios of inpatient costs to other services from the literature. In the 2006-07 financial year, 251 000 (27%) of older people fell at least once and suffered, in total, an estimated 507 000 falls. An estimated 143 000 medically treated fallrelated injuries among older people resulted in lifetime treatment costs of $558.5 million. Although only 18% of these injuries resulted in hospital admission, the cost of care associated with these cases accounted for 84.5% of the total cost. The cost of fall-related injury among older people in NSW in 2006-07 is a significant increase over earlier estimates and underscores the urgent need for effective preventive efforts across the state.
Injuries from falls represent a significant public health problem. Around one in three older adults living in the community are estimated to fall each year and many individuals fall more than once. [1] [2] [3] [4] An injurious fall can have significant personal consequences as often individuals are not able to return to their pre-fall activities. 5 As well as the injury, associated pain and disability suffered, falls can instil a fear of falling, 6 decrease levels of activity, 7 raise levels of anxiety and depression, 8 and result in posttraumatic stress disorder, 9 loss of independence, 6 admission to residential care 10 and sometimes death.
As the New South Wales (NSW) population ages, fallrelated injuries among older adults (aged 65 years and over) will place increased demand on the health system. [11] [12] [13] Fall-related injuries among older people -mainly hip and other fractures -consume a disproportionate share of hospital resources; no other injury cause, including road trauma, costs the NSW health system more. 14 In recent years there have been a number of international studies that have developed comprehensive estimates of the cost of fall injuries. [15] [16] [17] Estimates of the cost of injuries are necessary to guide decision makers in determining funding priorities and to support cost-effectiveness and cost-benefit analyses of the most effective means of preventing injury.
To date, there has been only one population-level study conducted in NSW which estimated the cost of fall-related injuries.
14 However, these costs were established in the context of a broader all-age, all-injury study which included limited cost components and is now quite dated. Consequently, a study was commissioned by NSW Health to provide comprehensive, up-to-date estimates of the costs associated with fall-related injuries to underpin the next iteration of the state falls prevention plan and to provide input for cost-benefit analyses of falls prevention programs.
The aim of this study was to quantify the economic burden of injuries associated with falls in people aged 65 years and over in NSW during the 2006-07 financial year. This paper summarises the findings from the study report. 18 
Methods
The methods are outlined briefly here. A detailed description of the methods can be found in the study report. 18 
Incidence estimation
In order to develop cost estimates it was necessary to establish the incidence of fall-related injuries for which treatment was sought. Estimates of the incidence of medically treated fall-related injuries were developed using data from several sources. 19 to estimate the number of people who fell, the number of falls experienced and the number of fall-related injuries that were treated in a non-hospital setting.
The selection of the cases from these datasets was confined to persons aged 65 years and over and the following three mutually exclusive categories of care were identified for the purpose of this study: hospital admissions; emergency department presentations (not admitted); and non-hospital treatment (including general practitioners and allied health professionals).
Estimates of the number of emergency and non-emergency ambulance trips and the number of older people living in the community who were transferred to residential aged care following a fall-related hospital admission were also developed to facilitate cost estimation.
Cost estimation
Costs were estimated separately for each category of care defined in the previous section. Estimated costs included all relevant treatment and care services such as inpatient care (admitted cases only), ambulance, emergency department treatment, outpatient treatment, pharmaceuticals, medical and other health service provision, and residential aged care or home nursing, domestic services and home modifications.
For cost components where there were reasonably solid health service utilisation data available, such as for hospital inpatient care, emergency department treatment, ambulance transport and residential aged care, a 'bottom-up' health service utilisation approach was used.
Inpatient hospital costs were calculated using the Australian-Refined-Diagnosis-Related Group (AR-DRG) codes. Average AR-DRG Version 5.0 costs were applied to each episode of care using data from the NSW Cost of Care Standards 2006/07. 20 Individuals who attended the emergency department but were not admitted were assigned an average cost and the average cost of emergency and non-emergency ambulance transport was assigned to the estimated number of trips in each category. The cost of respite and permanent residential aged care was calculated using estimates of the number of community-dwelling older people discharged to aged-care facilities following a fall injury and applying average lengths of stay and average cost per place-day. 21 Costs beyond 1 year were discounted at 5% per annum in line with current Australian practice. The cost of residential aged care was not included for those already residing in an aged-care facility when they fell.
The cost of other health care services were estimated using ratios developed from the literature of the cost of each service relative to the cost of inpatient care. The ratios for hospital outpatient services, pharmaceuticals, general practitioner, specialist and allied health consultations were derived from falls-specific costs using Australian health expenditures for 1993-94. 22 The ratios for community nursing and domiciliary services were calculated from Hall and Hendrie. 23 
Results

Incidence
In 2006-07, the NSW population aged 65 years and over was estimated to be just over 931 000 people. It was estimated that around 251 000 (27%) older people fell at least once and suffered, in total, an estimated 507 000 falls. Almost 28% (143 000) of these falls resulted in an injury requiring some form of medical treatment and, of these, 18% were serious enough to warrant admission to hospital (Table 1) .
While women accounted for 55% of the population, they accounted for 58% of all falls. Overall, women were Medically treated fall injuries refer to those injuries that received some form of medical treatment either in a hospital or outside the hospital setting (including general practitioners and other health service providers).
slightly more likely to fall than men (28.5% of older women fell compared to 25% of older men).
Women accounted for 64% of all medically treated fallrelated injuries (Table 2) . They were also more likely than men to suffer an injury requiring medical treatment as a result of a fall (62.5% of women who fell compared to 49% of men who fell) and to be hospitalised following a fall (12% of women who fell compared to 7% of men who fell).
Direct health care costs
The total direct cost of health care associated with fallrelated injuries in older adults was estimated at $558.5 million (Table 3 ). Although only 18% of medically treated injuries resulted in hospital admission, the cost of care associated with these cases accounted for 84.5% of the total cost. Treatment costs associated with emergency department presentations accounted for 9% of the total cost and other non-hospital attendances, which accounted for the 69% of all medically treated falls, accounted for an estimated 6.5% of treatment costs.
While women accounted for 64% of all medically treated fall-related injuries (Table 2) , they accounted for 69% of total treatment costs (Table 3) . Total health care costs for women were 2.2 times higher than for men. Table 4 presents the total treatment and care costs of fall-related injuries among older people in NSW by cost component and level of treatment. The majority of total costs (57.9%) were associated with hospital treatment and care (inpatient, emergency department and outpatient) followed by residential aged care (22.9%) and non-hospital medical (general practitioner and specialist) treatment (6.1%).
The total cost of treatment and care associated with falls among community-dwelling older people in the current study (excluding the cost of any subsequent residential aged care) was compared against that derived by scaling up the costs obtained in a prospective NSW study by Tiedemann et al. 24 The total estimate derived from this small study was only 5.7% higher than that of the current study.
Discussion
This study highlights the significant cost of fall-related injuries among older people in NSW. Although these costs are not all borne by NSW Health, the estimated lifetime cost of treating fall-related injuries among older people in NSW in 2006-07 was equivalent to almost 5% of the NSW health budget in that year. 25 In order to reduce the impact on the health system of fall-related injuries among older people, significant resources need to be directed towards the promotion of evidence-based fall-related injury prevention programs at the local level across the state.
At $558.5 million, the current estimate of treatment costs for 2006-07 is 2.5 times the previous estimate for 1998-99 of $224.7 million.
14 This is due in part to inflation in health care costs (total health price index) which increased by Cost of fall-related injuries among older people 28% over that period, 26 the impact of the ageing population (the number of people aged 65 years and over in NSW increased by 14.5% 19 ) and an increase in the agestandardised rate of falls hospitalisations by a similar magnitude over the same period. 27 The earlier study also did not include all episodes of hospital care (only the index admission), the cost of residential aged care, outpatient costs, community nursing, domiciliary services or the costs associated with people who did not attend the hospital system for treatment.
The main limitation of this study lies in the lack of health service utilisation data in which falls and other conditions can be comprehensively identified. Where data was unavailable, particularly for more minor injuries, researchers had to rely on data from various sources or the literature, some of which is quite dated. Where there were inadequacies in existing data, assumptions had to be made.
The limitations of this study highlight the inadequacies in current NSW population health data and several recommendations are made to address these shortcomings. These include: the introduction of a unique patient identifier and the date of injury in the hospital discharge dataset to facilitate the identification of incident cases of fall-related hospitalisations in the NSW Admitted Patients Dataset; and the standardisation of the NSW emergency department data collections across all hospitals in terms of the coding of injury causes and diagnoses to facilitate the quantification of the number of falls resulting in emergency department attendance and their associated costs.
The study also highlighted the limitations in our understanding of the patient journey, beyond the hospital, following a fall. While there has been some research into the costs associated with falls in small samples of the population, 23, 24 there is an urgent need for research at the population level to establish the utilisation of services beyond the hospital door.
Despite these limitations, the study represents the most comprehensive estimate of the cost of falls in NSW to date as it includes the majority of cost components associated with medical treatment and care following a fall-related injury. The estimates derived in this study were also validated against those derived by scaling up from a small, community-based study.
Conclusion
This study demonstrates the high economic cost of falls in older people and underscores the need for a strategically focused falls prevention strategy for NSW and for the support of cost-effective falls prevention in this population. It also highlights the need for improvements in population health data in NSW to facilitate the estimation of incidence and costs for the different levels of care provided. 
